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(54) LIGHT EMISSION ELEMENT AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a display 
element in which high-precision, highreliability, and 
colored display is possible. 

SOLUTION: A negative electrode 2 comprising material 
of a low work function for injecting electrons is formed 
on a surface (upper surface) of a first substrate 1, and a 
light emitting layer 3 is formed further on a surface 
(upper surface) of it. In the meanwhile, a transparent 
electrode 5 for injecting holes is formed on a surface 
(lower surface) of a second substrate 4, and a carrier 
transport layer 6 is formed further on a surface (lover 
surface) of it. Surfaces of the light emitting layer 3 and 
the carrier transport layer 6 are tightly applied to each 
other to form an electric junction part 7 to compose a 
light emission element The holes injected from the 
transparent electrode 5 are transported through the 
carrier tranpsport layer 6 to be injected to the light 
emitting layer 3. The electrons are directly injected from 
the negative electrode 2 to the light emitting layer 3, 

thereby light is emitted by recombination of the electrons and the holes inside the light emitting 
layer 3 or around an interface of the hole transport layer 6. 
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i mm i ] &ww£ <ti>mi cvamm t %m 
ti&m&fflffijtt&tdzm i cmm , natu 2 

fflffift 1 <v£ti±£.ffiR § fufcJfcagBS fc & 2 o£ 

Ji^LT^««^tTSffi$il. 8l<9*ffi*fc82 
ffK&Mfr t>WflL tiiEf ^-ii-WUKf £ S£fWr 
•r U Tifi&(m£.&XZtlZ Zbl l zX r ). ffigftftMPi 

•em&tz z fc o fBi» t & ; t £#a fc 

ti>**v mmmmmfczti, mm 1 comu± 
7TmMtfEwz&%m£LxEMZtix:^i> z fc 
[ it *ii 3 ] si cos«ns 1 commm t < 

IBS 1 co*S±t»Jt$tl3t!S l^t'J TftMif fc m 

[11*114 ] tiS%%V* U TStsMflcD 0 
«4«5r< fc fc-J5r*tSflWK^Brc»&c: fc £#«fc -f& 

if*jf 1 zmtom&F. 
Hta&as] mi comma xxfrncommmmztL 

- fc £#®fct£ll*iB 1 (c|Sig<7)^3K«^ . 
[11*316] »lofflg*fc{±SS2<0»g^3^5: 
< fc h-Ucomm^y^iyyU-mMThlz t £W& 

[ff*HI7] Sl<«tKfcS2cD»u £J:t/£ft£> 

§it*il 1 fciE»tf>&}l9R?. 
[ff*Jf8] **iWIWr*fiS«tSSBB:«lft3iaj 

bth mm 7 tt mmsm^ . 

[ff*HilO] ^&<fcfcmoffiS££liSI2<D£ 
K § fiT#«S^affl fcJBS § fiT v \& z fc H# a t f 

[ if *jb 1 1 ] mtm&ixfcm0ffiMis x 

■v y 7HB»l«0«aai54fctt2c»K. S 1 ?>MSfc S2 

£ as fc •** m*fl i o tz§sei0wm?. 



im& 1 2 ] mti^m^fitzmk^m,maxm 

^m.\>zm^titzmimmt5Xi/^^ y r 
tesftifs^fciBisti-cv^i fc mmbi-mm 
1 1 fcK»osa»r. 

[ft*n 13] mi (Dmmttznm2comm±comii 
sM^mLxm&^tii^mnxm^ vrmm 
comwMiztmMtfj&fc § ti , fr^mmmcommb t -5 

mmzti. ^mm^tuzmsmmaxx/^v 
7mmt)mHzmMztix^z,zbm'&bi-z>n% 
in nzmmmm?. 

mm 14] mi c7)MSfflt^< fc t«fi«fc 

fflt^< fc fc*ff!££tfJi£$j£t£:Dgi: . «1 

mti z fc j; D-*ft-t£igfc &-&tim&F&m 
mm. 

[fi*if is] si <vmem&ttim2<nm&m 

tf»*ill 4£!E»<0^«-?sOS«£„ 

[it*ii i6] si co«««4^{im2 ffymmm 

y rttiSJisjKSW-siSfc &^rtfii*ii i 4 tta«^ 

[ ii*ii 17] mi com mmm t mtm 2 commm 
co-mz-fecom ^i-tmmma xwmtmmm 

izfmi&XTf*rV7imm*imti>xmk. mm 

ill SKIBK^^^Mai^S, 
[000 1] 

[0002] 

fc 5 fei^wttiift^attT^s . 
[0003]-^, umMcom.^m=f-^ tm&m 

c RT?iimmmm%±mmm; j m»WMWf;comm 
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[0004]^ y ^mm±iziEjmxmmm, m§ 
■tizuzxn. msxm&h^mhitwiii, 

[0005] z<D?>t>ibmmLf^nE hmi-cowm 

£01 O^ffl^T^f- C.W. Tang et al. A P 

Pi. Phys. Lett. Vol.51, p. 913 (1987)) „ HyXWfc. 

i o i cotizmtJ yw&Mfrtei-mmm (» 

ffi) 1 0 2£»j£U &fc*<0&ffifca»i£T^rfllf&Jfc 
Jll 0 3£J:tfJ£?L«5jiJIl 0 4£»l£U 3&fc*<7) 

*ffiKiT?^*>' , *A-£&Jij&»fc&S&J«fi (ilffi) 
1 0 5 £3K*JBJfct6. Hffi 1 0 2*^]EfL**aEAS 
iu SfclSSl 0 5*^fWaA$Jl, ^HSftS 1 
0 3+T"ifi^^S^t-|»ii:i=j; t )3fcl 0 6£^ 

[0006] 

[mmmmLkot-tmm] l^l^s^ ±mi 

*b , mmmm^mm^mmt &zt immx$> y . «« 
zmntz z t #itr* ft . 

y , ^^«fflfc7 4- h y y^co#s^fflv>-ca«^*^ 

0 0 5 ^ny£[T«SP5PBtfc{i»»«&*t-^>» 
S Z i: £ „ 

[0007] ^3tPts»^a*w,«stK5S$ni>^ 
tm^ttmm&ntix^, zcox a 

[0 0 08] SfeK, ti7-m^z:fiofzMzim%l 

*£ig£gtsfc*>. i&m^comm^m^tiz 

[0009] *$m*. zcnx ^m^^mmM^ 
commmmi. • nmmm^m^. muz 

[00 10] 

m-htzMz, m.mzw,iconmmt%ytmzt;tsmft 
tiw&$£ixkm i oasst . mmizm 2 ^mw 



tzmcomm h%2 co&WLkizBf&ziitzm&mtvm t 
&e\ ^zmmti x o km u m <onmm tm2co 

y Timzmiz&Azm ztizxn. wtmnxm- 

m&lzi *)m&>kthloi,zLtzhcox°hZ>. Ztilz 

x y . mmm ■ »mmcom^m=F-. itmzwmm 

[00 11] 

wm&s titzm 1 comib . mmnzm 2 conmmm 
wfM^iii-zm2^mmb^M^zMm^. mmi 
cominzBfcZhtzmnm®bm2cDmm±mf&z 
titznmmntmtfmwzmm wmwt mix® 
ms&i-csM&tL. mi<7)mmmbm2c?)'mmfrt> 
tz\iiE^%ti?timts:hm$.m^ u Tftmt 
m\zm^ ti&ztizx*). m&mMfrcmi&ti> 
ztizx*) mttf± ihzb mwib^-mxmTX'h 

[0012] ^mcom^miziimcomte. mo 
mLWzw, 2 cow&i t'j?%<bi>**v rmmmv 

% 2 coxm±m^ tut* -v y rmmtim^zmm 
m^LxwM^tix^hzbm'mb-fumm^zu 
mnmm^x'fo*) . nmm ■ ^mm<mtm^m 

[0013] *mnnm3 izmm^mmz. m 1 <n 
mxmmizmi comma b^< bhwmbmi^ 

ztifzm 1 <o^f+ y TmwtbmnmLi.wmzii 

mmb-tm-m. 1 tstt^eaff-c* o . 

[ooi4] *%moDmmm4i,ztmco%wii. m& 
itmttz\i^^^rm)mcoohco^< t t-^r^** 

[0015] 4W^>m«q(5 tcia«^»!Hi4, « i « 

m i izimcomm=FX'h o . sfifitt • mmmcom, 
[ooi6] if^m^mm^^zimcowm. m 1 w 
\s*is7)vmwx'foh z b zmibt&mkm 1 ke» 
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[0 0 1 73 *%BJ^)|f *JI 7 t8Btt<^Bg{±» 5? l <n 

mmtm2comm, nxx/zti^<Dm.m^tifzm 
set -r i ttaa^^* 

s^PCibO, IiBfifitt • i>»«i>f, 
[0018] *»BH<oit^l8t:Ea<O^BH{i. Wv? 

o . sfsffitt • num. *omffiL<om 

§££u3ftffl£1prs. 
[0019] *»WWM3aB9fcEO«)»«±. 

®ti-§tt*3R7 tciea^3t«^T-* o . Mifitt ■ 

[0020] *^BH^It*iM 1 0 tiBtt^^ii. <i»5r 

< t <, s i * !t i4» 2 (vmmm®, %tih mm 
tsxv** y rmmm^miz^m^tixmmM^m 

m^x% y . i osftfitt • ft»»?s**p * m 

[0021] *%b^)II^9 1 1 teEttolfiBti, WIS 

o ti ehoibh^ t* o.J: 1 ? jwtfitt ■ «ofg 
-stud mznt & . 

[0022] 1 2 fciafcOSWKi, MB 

S*ifcl98E»3WtJ iV^-v y Ttt&ltfSUfcffiJItS 

tix^iztmmti-i 1 1 fc£a*>»**F 

Xh 9 . i 0 fflUStt • ^Hii-c-s & 

[0023] *^BflcO»M 1 3 fcfB»«?Wil3:. S5 1 

3*vCU-6 Z t ZffiSib-tim& 1 1 fciStt«Of63e* 
PT* 0 . X DiSfflf ti • K»$lc7)^«^ &Hilt'& 

[0024] *%mmmM 1 4 tfa»«i&Bjiii. 3? 1 



Ufcftfi LTfflSS*6*^JrtfiK»f-* - fc £ J: "9 -ft 
[0025] ft^HB^m^ 1 5 (ClHa«^BJ§{i^ ^ i 

[0026] ft^^fflf^ 1 6 tiE*8<Of6^i. ^ 1 

w*s«ffi * fctis 2 cDmmmm<7)--uiz-fc<7)mti z 

XSt t*ttil *« 1 4 tie»^»«*^^»5t*&T- 
j> o . x *> mmm ■ smm^ym^mmx^ & t 

[0027] *$tmmmm 1 1 \,z^m^%mt. % 1 



Twmm^mm-zxmt. wmm<mmztix\^ 
mmmxmmm.mmmkfzmizmt&-$i 
mmim^-tixmt z-tmrnm 1 5 tiB«^*« 
^^Sit^ffiT-fc y . x y sft «tt • «itaao^«^ 

[0028] mmmm 1 > ot. 1 

Hltfcv^T. l«^l«S«t*§*"5X 

CTfto. z?>mm (±m) tea, m^^ttA-rs^ 
tv^i>» § mzztrmm (±ffi) tjis T;i/S^yyy 

— ;Hb#: (A 1 q tris(8-hydroxyquino)aluminium ) 
^1S^«3^#*ffM§ixTV^. S2W» 

mt%z#7zmM4cr>mm cm) tti. ietl^a 
*fc*«s*iT»*s*is z^zzcrmm cm) izh 

Vyx-J^JT$.y (TPD N.N'-bisD-methylpheny 
l)-(l,l'-biphenyl)-4,4'-diamine )<55^n^-v'Jr 
(jETL) fi^ii6^f«ffM$iiTV^ 0 LT. 

56**3^j;^^yr (JJE7D MmmecomzK^ 
izm 1 . mme^^s^a 7 & jejbws ^ 1 1 i 0 use 

[0029] zcdx dzmmza^x, wmm^h 

Jf3lcaX8*lS. -f- LT. HffimS2A^ii«^35 { H 
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[0030] <!<7)J; 9 Jf.9m.crMM 1 CfcfUf , * 

v \$&&tF? z^m-fi i fc #*rtres> § . 

[ 0 0 3 1 ] *HttO»®T1±. mM3 b* ^ 
'J T3ftS« 6 US 3 * Ji* * 'J 

TUB* 6 fc «ffiJf tffittSlfc fcttffifflbSAK^*^ LT 

ms5±fc^^ y r«MJi6*^§tiTv^^\ m 
*?mM®<r)wmzx ^x\±m Li>*+v rmmm e 

j&$iiX^Xi>^\ 

^■v'JT«[jM«6C, -fit-fix A 1 q&iVTPDcO 
T'flM£irOvciJ;l,\ 

[ 0 0 3 3 ] § t . XmMcrrtMX'tt . S 1 05S£fc 
ffl-f & Wcte^-f L i #5 x*Kfc&5£ S it£ £ fc 

zm^izbi>~*smx*fc&. 

[0034] mmmm2 > ±iBL^m 1 commmm 

s ?m * + y n»&*tf> 2 aaos & s^t * £ fc 

®RB*q"«^ 19 , %-ifir«3fei*ft^*^£ fc t 
fit, %-£$fce*8«fcSES-t S £ fc *«Tffi 

[0035] UlTs ^Wm%2cry%m<nWm<ZiiVfh 

mmi L i / z-ouxm2^mi^^mm-tt . H2£ 

fc^T, 2 1 «gS 1 £)ffi£fc >J 3 ymcx-h 

fcdMW § P Sffl«« 2 2 -mm £ ixT v > s . § £> fc 

s . -e tt»i«ffi2 snmi-m^mmm ( a i 

q) 24, fci tf*«BE?L*&38« ( T P D ) 2 5 
JBflESitTV^S. -;S\ SI20g«fc&£#7X««2 



jssfu ^^z^^m^mnmm (tpd) 2 

ffMS^IE?L«l3l*2 5fcJ;^7XSS2 6tffM 
§n?iiE7L^3SJl 2 8 ^SffitrSl L- . 

[0036] 2^HttcO^«^fc^T{±. S H J!l;*2 7^ 
feaEXSti*3SU4iE7UKiyi2 8 1 2 5 ^felil^iiT 
mM2A\,zm^fih. ZLX. Bilfi2 3HU 
2 4 KHSaA §tl, £ <7)^S 2 4 

^fta^^iiHL$si}M*2 5b<omi&.mx%^bm, 

[ 0 0 3 7 ] Z<7)£ o 2^^»«2 1 itUf . tt 
< H&£!il 1 *SilO»3OT 2 4 fc ^2^fiii 

^+ y mm 2 s t s-n^^-s £ t ^< . s« 
toiiit^^ vTMmm25b28£m&ifz<r>x\ m-s 

[0038] *Hlt«f^JCfeV^T{i:, IS 1 <0»g2 1 

8£ffii^#\ s^-f LfcK-WC* 4^(4=5: <, M 
*l>»4-C"J)oT t i < . 4/£»^aSfi»t»^*«« 

*HIS^SI^^Ti>, l*ffi*S2 3*>^fiS&§tL4 
%Ft\i, WB*dtM2A&£k%1nX\^hW. mM2 

b mm 2 3 cDmznmmMmm ixbx^zt 
ngwx*$>&. ±K%m2 4tfmmmxh^xi>fr 

[0039] mm.mm.3 > ±mucm 1 *j it«s2 
commmmxn. mwtmm (usi) 

#»M l , %<r>®7 * h y yffit <fc y SDi-r^ £ fc t 
ct o , a««offss^ffM-«> £ b mmx$> s . 
[ o o 4 o ] * fz. ±iiLtzmtm*?w.im. mmit 
ft, mwmiw ~y h y »^ v b u f<^A. m 

MTC* S £ fc tJDit . ^«miT14«^#^3fc 

*9S3ftt & fc ^ 3 *rfc5rf*a** -thmm=F znm- 
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[0041] ar. *wmm3commmmiz}3iih 
mmx-v^mmmtimMT^x ^x m 3 &im l& 
^rati. H3ttjv^. 3 umi^mmb^i 

ns3 2mnmt^ixo ^mumzmmzM^ix 
xBtfi $ tix n s . 3 2 ttweairciswc* 

T (IEfL) «5iS3 4*%#^§ilT^§„ H 

Jfc&hJt^MrUT (iEfL) i»i*«3 4t#7X»K3 5 
CMJii^t y-7 (jEJL) «w!®3 7^ffl^5U 
U ««W&»£«3 8 fcjftfcf * i fc ti "9f6 

[0042] ^mmmmiz&^xii, mmm3 6& 

£>sA£ix§iE?LJi. ^'J7 (jHL) &S*3 7i:3 
4£»&3*rCI63OT3 3fc:SEAS*U>. -f-LT, S^J 

*>$fcfc* 3 3 1*1* fcOSEJUftSSl 3 4 fc oflffijfiflPC* 

^ t jEjL#s»^t6 i t c jt usb&ts . set*-** 

[0 04 3] ZCOkdlz^ #|IM«I^3fcJ:fiSJ\ m 
m3 2bmm3 6(DM1jZmWt1-ZZklz2;*), wt 

m3 3 frt± %mz ta>%&&Bmtp to x %> mmmfr t> x 
mwi-& z t vxz . immmxim^mm 
wkthwm&imttmifrh - 1 mmx% s . 
[0044] (mmmmA > isjjjb ifzmmmm 

mm^mmzftMrnm-mbizx*). itf&vm 
a. 

[0045] OTs *wn<r>%4<r>$m.<nmmzistfh 

mmftm&mm^z^x . H4*«HWra*s> 

*) . zcvmizimftyy? ym^zximm 
%mm4 2tm. 1 o o 5 ^nxoii^^rf stfusifc* 

fefc^doaffiiciagi o o s ?uym<nm.oy%m% 

m4 3 b *\ V T (IEfL) B6MS4 4 sWHBgjgSti 



lea, m*aEX-r*fcfe<o*MR 1 o o s^n^* 
^i-mmmm mmm) 4 6vmumzmm^w\^ 
tixmmzn, s ^ (c»«^n^*tcdf + u r ( i?l ) 

«aSJf4 73WKKESiiTV^. *'5Xl«4 1 

fcjftfc&flfc^Mryr (IE7L) #3Sl44t^7^a« 

4 5fc^§tl/^^ UT (IEfL) lti*S4 7W^fB$- 
5vHc«« L . maW5r«^4 8 SJBjiW-* £ b fc i 

[0046] 2js»i«^jic«viTii;. »«S4 6^ 
feaEA$*i*jBFUl^+UT (IE7L) 8RMS4 7 <bc*'4 
4*(MISjiT«3e)i4 3KaEAS*ii. -fL-T. aaj 

^Bffi4 2*^j±mw^yi4 3ti:«aAsn. z 
i. mttiMi. mmmmnjt4 9 1 bmmm.m 

<7> 4 9 2 cDiSjBfcScftf Sit* . 4 ?t#IB1dg|5ttSB3*T 

[ 0 04 7 ] z<r>i 0 -^mmcommA a 
[0048] ^mmcommxte. m2<Dmm4 5<rmm 

t^r^ UTttjIl4 7^-WcffMS^TV^*^ 
tSS 1 ?M4 1 ffl^df ^ U Tfc1Sil4 4 fc H«Cft« 

[0049] ( mmmm 5 > ±ia tfc* 4 egmm 
5 2*^1 oos^nyc7)fi^fl-ri>ffa:ffii: : t?> 

fc-eoUfflCifff 1 0 0 5 ?nyJTF^ft«<7)*ti?Bfc 
*5 3fc-t<l^aa«fcat^UT (jETL) l»SJI5 4 
jJWWBftSifCV^. %2<rmM.b+£hiiyX 

mM5 5commai^ iEfL*a^f */s«xo*sri 0 0 

5 o yc7)fS£ *f -5 S^Mffi ( Mltffi ) 5 6 

izmmzftwiztixBi&zti. § tw<oaiw+ u 

TMjiJ15 4i:ii(f|5l#^Jf$SrWE, L^fc^'JT 
5 4 § fctoOBg 1 0 0 S ? o y^TcO^ 

(IE7L) MM154 t^7X36R5 5tffMSn/iS0J 
«SV 5 6 C0«&5V 4C^« L , «S6^^ff £gfl 5 8 

[0050] xmtKDimizwxit. mmwM5 6*» 
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*5 3fc£A§*i.&. -et-c. mwj:mm5 2iph\m 

=Hm3tM 5 3 fc ItfS&AS fi. i OfM 5 3 F*l 4 

(ijE?L»3i« 5 4 k ©ffuBfiflrrm^ k m#>m&t 

5 9 1 kftffi»»9*5 9 2<0Wffifc»»SfL4 . ± 
[0051] zcr>£ 3 fc. *Mt»Mg 5 1 4iiH\ * 

[00 52] *satoJHBt:tJV^TI4, m 1 5 1 
c7)^B(C»Jt§it^^f ^ V TlffiN 5 4 k m 2 0D*K 5 

5fc»)tS^3tBMffi5 6#»£-$tTO^\ H2 
COS-K 5 5 _hte* -y U 7«!j*Jf 5 4 k H*5r* * <J 7ft 
SSlfcJBlSU ^UTfKMiiffcU^S^S^Sii: 

[ 0 0 5 3 ] 4fc. 4 jWWB3*i* 
IfiSS 5 7^»«-ri»ffitfii£fi#«6 0 £ 

[0 0 54] JM±C9^2>&^m5<7)ISSt^«tfc^T 

{4, »«k ixtfyxmmti-dm&mmm^ztiK 
ryxi-v ^wmy^^fivtcws.^m^hzb t 

*OT^tt*B*-j@2U:?<b & i k * s *#> £>ft& *\ 7 
l^^7>£«£fflV^*§£fc{4. £*i£><3«tt*»t 
5 £ t ^< ^t^^S^^ffM-t-S <T k #T* h . 
[0055] (jOtflWRIII6) JJEUfc*3. 4*JJ:V 

mmn&K&m. zhimsMMNtizbtz 

[0056] jjiTs Mm<n^<nmmimzmhi) 
y-m^m^mm^mT^^xme tsmttttfn 

T* 0 f*fc3fc£ UtT 5 . 6 2 {4^ 2 «ii3§!M«^ T" 

mu&t^mth. b3\m3ffymmmm^xh 
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